
A SYSTEM AND CONNECTORS FOR THE ELECTRICAL   INTERCONNECTION OF COMPONENT
BOARDS   Description      The invention relates to a system or connector/ 



board assembly for the electrical interconnection of component boards
having connectors which are posi- tionable essentially straightly opposite
to one another on both sides of a board, each connector being secured to
its board and comprising a housing of electrically in- sulating material
provided with a plurality of contact el- ements of electrically conducting
material having a con- tact end for making contact to a further contact
element and a terminal end for connecting electrical wiring, the board
being provided with a hole pattern comprising one or more rows of holes for
receiving terminal ends there- in.     Systems of this type are used in
practice, for exam- 



ple, for the stack interconnection of component boards or, for example, for
the connection, on a component board, also referred to as mother board or
mother panel, of one or more further component boards, also referred to as
daughter boards or daughter panels, on both sides. These daughter boards
may per se be provided in turn with connectors on both sides for forming a
stack of daughter boards or for connecting yet further compo- nent boards,
also referred to as baby boards or baby panels, thereto.     A system of
this type is disclosed, for example, by DE-A-3,323,029, use being made,
however, of connec- tors having projections situated at the end faces of
the 



housing for mounting the respective connector housing on the component
board by means of a screw or rivet joint. This manner of mounting the
housings on the com- ponent board has the disadvantage that, as a conse-
quence of the projections extending laterally from the connector housing
for the mounting thereof, it is not pos-        



-2-  sible to mount a plurality of connectors adjacently to one another
without loss of a contact element position on the component board. In the
English-language literature this is also known as "end-to-end stacking".
The object of the invention is to provide a system or assembly of the type
mentioned above, in particular, having end-to-end stackable connectors
mounted suffi- ciently rigidly on the respective component board.
According to the invention this is achieved in that 



the contact elements of a first connector of a pair of op- positely
postionable connectors are shifted in position with respect to the contact
elements of the second con- nector of said pair in row direction, such that
at least one terminal end of a contact element of the first connector and
at least one terminal end of a contact element of the second connector are
received in different holes of one row of the hole pattern, which at least
one terminal ends are provided with means for the clamping reception
thereof in the respective holes of the hole pattern of the board.     It
will be understood that, as more contact elements are provided with such
means for clamping mounting in 



a hole of the hole pattern, the respective connector is secured
mechanically more rigidly on the component board. As the dimensions of a
connector become great- er, it is also advisable to provide more contact
elements with clamping means.     It is noted that contact elements having
terminal ends provided with means for clamplingly reception in a hole of a
component board are, amongst others, dis- closed by US-A-4,232,924.
However, a connector/ board assembly in which the connectors are provided
with said contact elements does not enable straightly opposite positioning
of the connectors on both sides of the board. Furthermore using said
contact elements in 



a connector/board assembly having oppositely position- able connectors on
each side of a board, such to provide
-3-  



for an end-to-end stackable connector/board assembly of this type, is not
disclosed nor suggested by said US patent specification.     In a large
number of applications it is common to connect the contact elements of a
connector electrically in such a manner that at least one contact element
con- nected to the signal earth or to a supply terminal decou- pled to the
signal earth is situated between signal-car- rying contact elements. This
provides an effective elec- trical shielding between the signal-carrying
contacts.     The system according to the invention is suitable, in
particular, for connecting connectors having contact elements connected in
this manner, for which purpose, 



in a further embodiment, the component board is pro- vided with one or more
mutually electrically insulated wiring layers, the means of a contact
element for the clamping reception thereof in a hole of the hole pattern
making electrical contact with one or more of the wiring layers.     One of
the wiring layers may, for example, be con- nected to the signal earth of
the system and one or more of the other wiring layers may be connected to
the sup- ply voltage.     US-A-3, 963, 301 also discloses a system of the
type mentioned at the outset, wherein connectors are used which are
provided with contact elements having two 



oppositely situated contact ends, of which at least one of the contact ends
is designed as plug or pin contact, which plug contacts project out of the
housing of the con- nector in the same direction. In the mounted state of
the respective connector, the plug contacts extend through the component
board from the one side and out the oth- er side thereof via the hole
pattern. A further housing only provided with matchingly situated passage
open- ings is then mounted over these plug contacts. This re- sults in two
connectors mounted oppositely on the one side and other side of the
component board. The re-   



-4-  spective further housing does not have any means for the mounting
thereof on the component board and is es- sentially secured on the
component board by the sum of the frictional forces between the walls of
the passage openings of the housing and the plug contacts received 



therein. Such a system is unsuitable for use with com- ponent boards which
are subject to vibration, such as, for example, in equipment in vehicles. A
mounting means extending laterally from the respective further housing has
the disadvantage that an end-to-end stack- able connector system cannot be
built up therewith.     In a further embodiment of the system according to
the invention, this problem is solved in that one or more of the contact
elements of a connector is or are provided with a first and second
oppositely situated contact end, the means for the clamping reception
thereof in a hole of the hole pattern being situated between the two con-
tact ends and at least said second contact ends being 



designed as a plug or pin contact, which plug contacts and the means for
the clamping reception thereof in a hole project out of the housing of the
connector in the same direction, and the housing is provided with pas- sage
openings for the reception of plug contacts, the contact elements and
passage openings of the connec- tor on the one side of the board and the
contact elements and passage openings of the connector on the other side of
the board, as well as the holes of the hole pattern, being mutually
arranged in such a manner that the plug contacts, extending outside of the
housing, of the one connector engage, via the holes of one row of the hole
pattern, in the passage opening of the other, oppositely 



situated connector, the two connectors being rigidly con- nected to the
board via the means for the clamping re- ception thereof in a hole of the
hole pattern.     Because, in this embodiment, in contrast to the prior
art, both connectors situated opposite one another are provided with
contact elements having means for the        



clamping reception thereof in a hole of the hole pattern in such a manner
that the contact elements of the one and the other connector mutually
engage in one anoth- er's housing in the mounted state, a connector connec-
tion as described above is produced, but in contrast to US-A-3,963,301 the
two housings are rigidly mourted on the component board.     The system or
assembly according to the invention is suitable, in particular, for use
with connectors provid- 



ed with shielding members of electrically conducting material and having a
terminal end for connecting elec- trical wiring, at least one terminal end
of a shielding member of the connectors being provided with means for the
clamping reception thereof in a hole of the hole pattern of the board.
This embodiment of the system according to the in- vention is also suitable
for connectors having contact elements provided with terminal ends for
surface- mounting technology and having one or more of such shielding
members with which the connectors are rigidly mounted on the component
board.     The respective shielding members may advanta- 



geously be connected to one or more wiring layers of the component board
for the mutual electrical shielding of signal-carrying contact elements
and/or for connect- ing supply voltage. The terminal ends of the shielding
members and the hole pattern can also be mutually matched to one another in
such a manner that a system or assembly having connectors with a desired
pitch of the contact elements or the terminal ends thereof can be achieved.
However, in the case of relatively thin component boards or boards having
wiring layers as described above, in a further embodiment of the system or
assem- bly of the invention, the respective terminal ends of a 



pair of oppositely positionable connectors are shifted in position such
that said terminal ends having means for
-6- the clamping reception thereof in a hole each engage in 



alternate holes of one row of the hole pattern.     This embodiment
advantageously prevents the board from becoming warped.     For providing a
stack of parallel component boards, in another embodiment of the system or
assembly of the invention the connectors on one side of the board are
designed such that they can mate with the connectors on the other side of a
further board.     Thus, for example, the connectors mounted on one side of
the component board may have contact ends ex- clusively designed as a
female contact, whereas the connectors positioned on the other side of the
board are exclusively designed as male contacts. Component 



boards of this type, also called hermaphrodite boards, can be
interconnected facing their one and other sides, respectively. It will be
understood that also mating con- nectors having a mix of male and female
contact ends or a mix of male or female connectors mately mounted on either
side of a board may be used.     In a yet further embodiment of the system
according to the invention, the connectors are provided with end- to-end
stackable housings.     The invention also relates to connectors for
straight- ly opposite positioning on both sides of a component board in a
system or assembly described above, pro- vided with a housing of
electrically insulating material 



having a plurality of contact elements of electrically con- ducting
material, having a contact end for making con- tact to a further contact
element and a terminal end for connecting electrical wiring, and having
shielding mem- bers of electrically conducting material received in the
housing, said shielding members having a terminal end for connecting
electrical wiring, wherein at least one ter- minal end of a shielding
member is provided with means for the clamping reception thereof in a hole
of a compo- nent board, the length of the terminal end being sub-    



-7- stantially equal to or smaller than the thickness of the component
board.     The invention furthermore relates to connectors for straightly
opposite positioning on both sides of a com- ponent board in a system or
assembly described above, provided with a housing of electrically
insulating material 



having a plurality of contact elements of electrically con- ducting
material, wherein one or more of the contact el- ements of a connector is
or are provided with a first and second oppositely situated contact end,
means being situated between the two contact ends for the clamping
reception thereof in a hole of a component board, and at least said second
contact ends being designed as a plug contact, which plug contacts and the
means for the clamping reception thereof in a hole project out of the
housing of the connector in the same direction, the housing being provided
with passage openings for the reception of plug contacts.     The invention
is explained in greater detail below 



by reference to exemplary embodiments shown in the drawings.     Figure 1
shows schematically and in perspective a system according to the invention,
consisting of a plu- rality of component boards arranged in a stack and
hav- ing, on either side, end-to-end stackable connectors po- sitioned
opposite one another for surface-mounting technology.     Figure 2 shows,
in the same manner as Figure 1, a system according to the invention,
provided with con- nectors with shielding members received therein.
Figure 3 shows schematically and in perspective a portion of the connectors
according to Figure 2 on an 



enlarged scale before mounting on a component board.     Figure 4 shows
schematically, partly in cross sec- tion and elevation, an embodiment of
the system ac- cording to the invention provided with connectors having
contact elements with two contact ends and having pas-         



-8- sage openings in the housing for the reception of contact ends of an
oppositely positioned connector.     Figure 5 shows diagrammatically and in
perspec- tive various embodiments of means for the clamping re- ception
thereof in a hole of a component board.     Figure 1 shows a number of so
called hermaphro- dite component boards 1, 2, 3 having female connectors 4,
5, 6 and male connectors 7, 8, 9, mounted opposite one another on either
side of each board. For the sake of clarity, no further components are
shown on the boards 1, 2, 3, but it will be clear that, depending on the 



desired application of the respective component board, integrated circuits,
resistors, capacitors and other elec- trical and/or electronic components
can be mounted thereon. The connectors 7-9 of component board 2 and the
connectors 4-6 of the component board 3, respec- tively, are shown in their
mated state.     Instead of forming a stack of parallel component boards,
it is, of course, also possible to position further component boards,
referred to as daughter panels or daughter boards, transversely on a
component board, and/or yet further component boards, referred to as ba- by
boards or baby panels, mounted on the daughter boards (not shown). The
connectors 4-9 shown in Fig- 



ure 1 are all of the type for mounting the terminal ends of the contact
elements of the respective connectors on the component board by means of
the surface-mounting technology which is known per se.     Figure 2 shows,
in the same manner as Figure 1, a number of component boards, but provided
with female connectors 10, 11, 12 and male connectors 13, 14, 15, having
shielding members 16, 17 of electrically conduct- ing material received in
their housings.     Figure 3 shows, on an enlarged scale, a cross sec- tion
of a portion of the connector 10 and 13, respectively, according to Figure
2.     The contact elements 18 of the connector 10 having 



-9-  plastic housing 22 are designed as a female or receiving contact,
whereas the contact elements 19 of the con- nector 13 having plastic
housing 23 form male or plug 



contacts. Between the two rows of contact elements 18 and 19, respectively,
there are shielding members 16 and 17, respectively, in the form of
electrically conduct- ing plates. The shielding members 17 are provided
with contact fingers 20 for making contact to plate-type con- tact parts 21
of the shielding members 16. As can be seen in the case of connector 10,
the shielding members 16, 17 can be alternately arranged, and if necessary
mu- tually electrically connected, in a connector housing.     To mount the
connectors 10, 13 on the component board 1, the shielding members 16, 17
are provided with terminal ends 24 having clamping members 25 which, in the
mounted state of a connector, engage in a clamp- 



ing fashion in a hole 27 of a hole pattern 26 provided in the component
board 1. In the mounted state of the con- nectors 10, 13, they are rigidly
secured on the compo- nent board 1 by means of the clamping members 25.
Although only the shielding members 16, 17 are provided with clamping
members 25 in Figure 3, it will be clear that one or more of the contact
elements 18, 19 can also be provided with clamping means for the reception
thereof in a matchingly situated hole of a hole pattern. As shown in Figure
3, the terminal ends, pro- vided with clamping members 25, of the
connectors 10, 13 alternately engage in a hole 27 of the hole pattern 26
designed as a row of holes. The position of the holes 27 



and the clamping members 25 are to be chosen freely in such a manner that a
suitable hole position can be found for any desired, achievable pitch of
the contact elements.     In this embodiment, the component board 1 is pro-
vided with three electrically conducting wiring layers 28. Furthermore,
terminal patches 29 are shown for con-       



- 10 -  necting the contact elements 18, 19 by the surface- mounting
technique.     Figure 4 shows an embodiment of the system ac- cording to
the invention in which use is made of connec- tors 30 provided with a
housing 31 of electrically insu- lating material having electrically
conducting contact el- ements 32 which are received therein and are
provided at both ends with a plug or pin contact 33, 34, the plug 



contacts 34 projecting outwards from the base wall part 35 of the housing
31. The base wall part 35 is further- more provided with openings 36 which
are arranged, for example, centrally between the contact elements 32.
At the other side of the component board 50, there is shown a similar
further connector 40 which is situated opposite the connector 30 and which
is provided with a housing 41 of electrically insulating material, having
contact elements 42 of electrically conducting material, and having a first
plug or pin contact end 43 and a sec- ond plug or pin contact 44 extending
from the base wall part 45 of the housing 41. The base wall part 45 is fur-
thermore provided with openings 46 on either side of the 



contact elements 42.     The plug contacts 34, 44 extending outside the
housing 31 and 41, respectively, are furthermore provid- ed with clamping
members 25 as shown in Figure 3.     The component board 50 has a hole
pattern 51 with through holes 52.     The holes 52, the plug contacts 34,
44 and the openings 36, 46 in the respective connector housings are
mutually matched in terms of position in such a way that in the mounted
state, the plug contacts 34 extend into the connector 40 via the openings
46 and the plug contacts 44 extend into the connector 30 via the open- ings
36. The two connectors 30, 40 are rigidly connected 



to the component board 50 by means of the clamping members 25 without the
danger of being shaken loose or the like. Note that the connectors 30 and
40 are each           



- 11 -  not fully loaded with contact elements 32 and 42, re- spectively,
which is advantageously from manufacturing and cost point of view.
Alternative clamping means 55, 56, 57 suitable for the purpose of the
invention are shown in Figures 5a, b, c. In the English-language
literature, these clamping means are also referred to by the designation
"press-fit or "press-in".     The invention is, of course, not restricted
to the em- bodiments shown of clamping means and contact ele- ment
combinations. 



REPLACEMENT SHEET                           - 12 -  Claims  1. System or
connector/board assembly for the elec- 



trical interconnection of component boards (1-3)     having connectors
(4-6, 7-9; 10-12, 13-15) which     are positionable essentially straightly
opposite to     one another on both sides of a board (1-3), each
connector (4-15) being secured to its board (1-3)     and comprising a
housing (22, 23) of electrically in-     sulating material provided with a
plurality of contact     elements (16, 17; 18, 19) of electrically
conducting     material having a contact end (20, 21) for making
contact to a further contact element and a terminal     end (24) for
connecting electrical wiring, the board     (1-3) being provided with a
hole pattern (26) com-     prising one or more rows of holes for receiving
ter- 



minal ends (24) therein, characterized in that the     contact elements
(16, 17, 18) of a first connector     (4-6; 10-1 2) of a pair of oppositely
positionable con-     nectors (4,7; 5, 8; 6, 9; 10, 13; 11, 14; 12, 15) are
shifted in position with respect to the contact ele-     ments (16, 17, 19)
of the second connector (7-9;     13-15) of said pair in row direction,
such that at least     one terminal end (24) of a contact element (16, 17,
REPLACEMENT SHEET 



- 13 -      18) of the first connector (4-6; 10-12) and at least     one
terminal end (24) of a contact element (16, 17,     19) of the second
connector (7-9; 13-15) are re-     ceived in different holes (27) of one
row of the hole     pattern (26), which at least one terminal ends (24)
are provided with means for the clamping reception     thereof in the
respective holes (27) of the hole pat-     tern (26) of the board (1-3). 



2. System according to claim 1, wherein the compo-     nent board (1 -3) is
provided with one or more mu-     tually electrically insulated wiring
layers (28), the     means (25) of a terminal end (24) of a contact ele-
ment (16-19) for the clamping reception thereof in     a hole (27) of the
hole pattern (26) making electrical     contact with one or more of the
wiring layers (28).  3. System according to claim 1, wherein one or more
of the contact elements (32; 42) of a connector (30;     40) is or are
provided with a first (33; 43) and second     (34; 44) oppositely situated
contact end, the means 



(25) for the clamping reception thereof in a hole (52)     of the hole
pattern (51) being situated between the     two contact ends (33, 43; 34,
44) and at least said     second contact ends (34; 44) being designed as a
plug contact, which plug contacts and the means     (25) for the clamping
reception thereof in a hole (52)     project out of the housing (31; 41) of
the connector     (30; 40) in the same direction, and the housing (31;
41) is provided with passage openings (36; 46) for     the reception of
plug contacts, the contact elements     (32) and passage openings (36) of
the connector     (30) on the one side of the board (50) and the con-
tact elements (42) and passage openings (46) of 



the connector (40) on the other side of the board     (50), as well as the
holes (52) of the hole pattern                                       - 14 -



(51), being mutually arranged in such a manner that     the plug contacts,
extending outside of the housing,     of the one connector engage, via the
holes of one     row of the hole pattern (51), in the passage opening
of the other, oppositely situated connector, the two     connectors (30;
40) being rigidly connected to the     board (50) via the means (25) for
the clamping re-     ception thereof in a hole (52) of the hole pattern
(51).  4. System according to any of the preceding claims,     wherein the
respective terminal ends of a pair of op-     positely positionable
connectors are shifted in posi- 



tion such that said terminal ends having means (25)     for the clamping
reception thereof in a hole (52)     each engage in alternate holes (52) of
one row of     the hole pattern (51).  5. System according to any of the
preceding claims,     wherein the connectors (4-6; 10-12) on one side of
a board can mate with the connectors (7-9; 13-15)     on the other side of
a further board, in order to form     a stack of parallel boards (1-3).  6.
System according to any of the preceding claims,     wherein the connectors
(4-15; 30; 40) have end-to- 



end stackable housings (22; 23; 31; 41).  7. System according to any of the
preceding claims,     wherein the connectors (10-15) are provided with
shielding members (16, 17) of electrically conduct-     ing material having
a terminal end (25) for connect-     ing electrical wiring, at least one
terminal end (24)     of a shielding member (16, 17) of the connectors
(10-15) being provided with means (25) for the     clamping reception
thereof in a hole (27) of the hole     pattern (26) of a board (1-3).   



- 15 - 8. Connector for straightly opposite positioning on     both sides
of a component board in a system or as-     sembly according to claim 7,
comprising a housing     (21; 23) of electrically insulating material
having a     plurality of contact elements (18; 19) of electrically 



conducting material, having a contact end for mak-     ing contact to a
further contact element and a ter-     minal end for connecting electrical
wiring, and hav-     ing shielding members (16, 17) of electrically con-
ducting material received in the housing (21, 23),     said shielding
members (16, 17) having a terminal     end (24) for connecting electrical
wiring, wherein at     least one terminal end (24) of a shielding member
(16, 17) is provided with means (25) for the clamp-     ing reception
thereof in a hole (27) of a component     board (1), the length of the
terminal end (24) being     substantially equal to or smaller than the
thickness     of the component board (1). 



9. Connector for straightly opposite positioning on      both sides of a
component board in a system or as-      sembly according to any of claims 3
to 6, comprising      a housing (31; 41) of electrically insulating
material      having a plurality of contact elements (32; 42) of
electrically conducting material, wherein one or      more of the contact
elements (32; 42) of a connector      (30; 40) is or are provided with a
first (33; 43) and      second (34; 44) oppositely situated contact end,
means (25) being situated between the two contact      ends (33, 43; 34;
44) for the clamping reception      thereof in a hole (52) of a component
board (50) and 



at least said second contact ends (34; 44) being de-      signed as a plug
contact, which plug contacts and      the means (25) for the clamping
reception thereof      in a hole (52) project out of the housing (31; 41)
of      the connector (30; 40) in the same direction, the      housing (31;
41) being provided with passage open-      ings (36; 46) for the reception
of plug contacts.    








